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DETAILED ACTION 

Applicants amendments filed on March 3, 2007 have been received and entered in 
the case. Claims 1-21 are still pending. This Office action overcomes the rejections 
made in the previous Office action in view of new grounds of rejections, which are set 
forth below. 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3, 5-8, 1 1-16 and 18-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yanagisawa et al. (US 6,369,762; hereafter Yanagisawa) in view of 
Hikuma et al. (US 6,104,356; hereinafter Hikuma). 

Claim 1 : Yanagisawa teaches a diversity radio antenna comprising, 
A ground substrate (1), 

First and second elongated antenna elements (3a & 3b), each extending between 
respective first and second opposing ends thereof in a plane parallel to and spaced from 
the ground substrate (Fig. 1 A), and 

An excitation electrode (2) interposed between the respective first ends (Fig. 1 A), 
each antenna element having one grounding point connectable to the ground substrate 
(Fig. 1A; Abstract). 
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Yanagisawa fails to teach the first antenna element has a first ground connector 
switch means selectively connecting or disconnecting the first antenna grounding point to 
the ground substrate, and the second antenna element has a second ground connector 
switch means selectively connecting or disconnecting the second antenna grounding point 
to the ground substrate, wherein said ground connector switch means are configured to 
selectively connect one or both of said antenna elements to the ground substrate for 
controlling radiation beam pattern and polarization diversity of the antenna. However, 
Hikuma teaches a diversity antenna which alleviates the effects of fading (col. 1 /lines 25- 
26) by switching between two antenna elements by turning ON/OFF switches which are 
arranged between each antenna element and ground (Fig. 1; col. 4/lines 17-28). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used the teachings of Hikuma with the invention of 
Yanagisawa and switched between the antenna elements in order to have alleviated the 
effects of fading. 

Claim 2: Yanagisawa teaches that the grounding points are configured at the 
respective second ends of the first and second antenna elements (Fig. 1 A). 

Claim 3: Yanagisawa teaches that the first and second antenna elements extend 
substantially perpendicular to each other in the plane (Fig. 1 A). 

Claim 5: Yanagisawa teaches that the excitation electrode is capacitively coupled 
to the respective first ends of the first and second antenna elements (Abstract). 

Claim 6: Yanagisawa teaches the ground connector switch means are configured 
to connect the first and second antenna elements to ground (Fig. 1 A), for adapting the 
antenna to a circularly-polarized radio wave (col. 2/lines 62-67 through col. 3/line 1). 
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Claim 7: If the modifications to the invention of Yanagisawa were made, as 
discussed above, one with ordinary skill in the art would realize the ground connector 
switch means are configured to connect one of the first and second antenna elements to 
ground, and disconnect the other of the first and second antenna elements from ground 
for adapting the antenna to a linearly-polarized radio wave (Since the two antennas of 
Yanagisawa are orthogonal to each other, switching between the two antennas will obtain 
both vertical and horizontal polarization). 

Claim 8: Claim 8 is similar in scope as claims 6 and 7 and is therefore rejected 
for substantially the same reasons. 

Claim 1 1 : Yanagisawa teaches that each of the first and second antenna elements 
have an electrical length of one quarter of a predetermined radio frequency wavelength 
(col. 3/lines 5-7). 

Claim 12. Yanagisawa teaches a dielectric member (6) is interposed between the 
plane and the ground substrate (Fig. 1 A). 

Claim 13: Yanagisawa teaches that the dielectric member is made of a ceramic 
material (col. 5/lines 24-25). 

Claim 14: Yanagisawa teaches that the antenna elements and the excitation 
electrode are provided on a first surface of the dielectric member, whereas the ground 
substrate is formed adjacent to a second surface of the dielectric member, opposite and 
parallel to the first surface (col. 5/lines 10-14). 

Claim 15: Yanagisawa teaches that the antenna elements and the excitation 
electrode are formed by a coat of an electrically conductive material provided on the first 
surface, whereas a first and second spacing between the excitation electrode and the first 
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and second antenna element, respectively, are formed by etching of the coat (col. 5/lines 
10-21). 

Claim 16: Yanagisawa teaches that a radio frequency feed conductor (5) 
extending from the excitation electrode along a side surface of the dielectric member, to a 
feed pad (4) at the second surface (col. 6/lines 33-46). 

Claim 18: Yanagisawa teaches a radio communication terminal ('portable 
terminal', col. 9/lines 2-5) comprising a diversity radio antenna, the diversity radio 
antenna comprising: 

A ground substrate (1), 

First and second elongated antenna elements (3a & 3b), each extending between 
respective first and second opposing ends thereof in a plane parallel to and spaced from 
the ground substrate (Fig. 1 A), and 

An excitation electrode (2) interposed between the respective first ends (Fig. 1 A), 
each antenna element having one grounding point connectable to the ground substrate 
(Fig. 1A; Abstract). 

Yanagisawa fails to teach the first antenna element has a first ground connector 
switch means selectively connecting or disconnecting the first antenna grounding point to 
the ground substrate, and the second antenna element has a second ground connector 
switch means selectively connecting or disconnecting the second antenna grounding point 
to the ground substrate, wherein the ground connector switch means are configured to 
selectively connect one or both of the antenna elements to the ground substrate for 
controlling radiation beam pattern and polarization diversity of the antenna. However, 
Hikuma teaches a diversity antenna which alleviates the effects of fading (col. 1/lines 25- 
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26) by switching between two antenna elements by turning ON/OFF switches which are 
arranged between each antenna element and ground (Fig. 1; col. 4/lines 17-28). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used the teachings of Hikuma with the invention of 
Yanagisawa and switched between the antenna elements in order to have alleviated the 
effects of fading. 

Claim 19: Yanagisawa teaches an L-shaped dielectric member (Fig. 1 A, 6) with 
substantially perpendicular legs (Fig. 1 A) extending parallel (Fig. 1A) to the ground 
substrate and having a lower surface facing toward the ground substrate and an upper 
surface facing away from the ground substrate (Fig. 1 A), wherein the first antenna 
element extends at the upper surface along one leg of the dielectric member (Fig. 1 A) and 
the second antenna element extends at the upper surface along another leg of the 
dielectric member (Fig. 1A). 

Claim 20: Yanagisawa teaches the excitation electrode is interposed in a gap 
separating the two antenna elements at an intersection of the dielectric member legs (Fig. 
1A). 

Claim 21 : If the modifications to the invention of Yanagisawa were made, as 
discussed above, one with ordinary skill in the art would realize the ground connector 
switch means are configured to select vertical, horizontal (Since the two antennas of 
Yanagisawa are orthogonal to each other, switching between the two antennas will obtain 
both vertical and horizontal polarization) and circular polarization (col. 2/lines 62-67 
through col. 3/line 1) of the antenna. 
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3. Claim 4 is rejected under 35 U.S.C 103(a) as being unpatentable over 
Yanagisawa in view of Hikuma as applied to claim 1 above, and further in view of 
Kurjenheimo et al. (US 2003/0076272, hereinafter Kurjenheimo). 

Claim 4: Yanagisawa in view of Hikuma teaches all of the limitations of claim 1, 
as discussed above. They fail to teach a MEMS switch configured to control the 
switching action of each of the ground connector switch means. However, Kurjenheimo 
teaches using MEMS in a mobile device because of there very small physical size as 
compared to semiconductor switches [0041]. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to have used MEMS as 
the switching means of Yanagisawa as taught by Kurjenheimo in order to have utilized 
there very small physical size. 

4. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yanagisawa in view of Hikuma as applied to claim 1 above, and further in view of 
Kadambi etal. (US 2004/0056804, hereinafter Kadambi). 

Claim 17: Yanagisawa in view of Hikuma teach all of the limitations of claim 1, 
as discussed above. They fail to teach the ground substrate is formed as a material layer 
in a printed circuit board. However, Kadambi teaches forming the ground plane on the 
PCB [0010] of a radio device in order reduce the size of the radio device [0016]. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have formed the ground plane of Yanagisawa on the PCB of the 
portable device, as taught by Kadambi, in order to have reduced the size of the portable 
device. 
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5. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yanagisawa in view of Hikuma as applied to claim 1 above, and further in view of 
Miyano et al. (US 7,212,164, hereinafter Miyano). 

Claims 9 and 10: Yanagisawa in view of Hikuma fail to teach the ground 
connector switch means are configured to selectively connect the ground substrate to the 
antenna elements over a predetermined inductive impedance. However, Miyano teaches 
shorting an antenna over an inductive load to adjust the resonance frequency (col. 7/lines 
24-30). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have combined the teachings of Miyano with the 
invention of Yanagisawa in order to have adjusted the resonance frequency of the 
antenna. 

Response to Arguments 

6. Applicant's arguments with respect to claim 1-21 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert Karacsony whose telephone number is 571-270- 
1268. The examiner can normally be reached on M-F 7:30 am - 5:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Douglas W. Owens can be reached on 571-272-1662. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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